Opposite effects of glutamate antagonists and antiparkinsonian drugs on the activities of DOPA decarboxylase and 5-HTP decarboxylase in the rat brain.
This study measured the activities of L-DOPA and 5-HTP decarboxylase (DDC and 5-HTPDC) in the substantia nigra and corpus striatum of reserpine-treated rats. Acute injection of the NMDA receptor antagonists CGP 40116 (5 mg/kg) and HA 966 (5 mg/kg), and to a lesser extent eliprodil (10 mg/kg), greatly elevated DDC in both structures, whilst having no effect on (nigra) or inhibiting (striatum) 5-HTPDC. L-DOPA (25 mg/kg) on its own inhibited both enzymes in either brain region. The weak NMDA receptor-channel blockers (and antiparkinsonian drugs) budipine (10 mg/kg), memantine (40 mg/kg) and amantadine (40 mg/kg) strongly increased DDC, whilst not affecting or decreasing 5-HTPDC activity in nigra and striatum. The L-DOPA-induced suppression of DDC was mostly reversed by all three antiparkinsonian drugs, whilst L-DOPA-induced inhibition of 5-HTPDC was only reversed by CGP 40116 (striatum only). It is concluded that glutamate exerts a differential physiological influence on the biosynthesis of dopamine and 5-HT in the brain, by tonically suppressing DDC and tonically stimulating 5-HTPDC. The L-DOPA-induced reduction in DDC may help to explain the eventual loss of efficacy of L-DOPA therapy in parkinsonian patients. It is suggested, however, that it may be possible to extend the lifetime of L-DOPA therapy with drugs which potentiate the activity of DDC, such as budipine and the 1-aminoadamantanes.